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ABSTRACT : PROBLEM TO BE SOLVED: To obtain observation images of adequate brightness 

without depending upon the kinds of the endoscopes containing solid state image pickup 
elements. 



SOLUTION: The endoscope 2 arranged with a CCD 9 at the front end of an insertion part 
6 is freely attachably and detachably connected to a processor 3, by which the Information 
previously stored in a ROM 48 is transmitted to a control means 21 in the processor 3. 
This control means 21 controls the sensitivity of the CCD 9 according to the connected 
endoscope 2 by a CCD sensitivity control means 1 2 so that the observation images of the 
adequate brightness may be obtained without depending upon the kinds of the 
endoscopes 2. 
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6 7 fc frbm&StlX io 0 . tirlEC C D 9 *» 4>a^i±J$ 

[oo73]4)t, tutec c DSii#a i i Rise c d 

J§M»¥m 2, i^OifSl 4tt. iMtW#fig2 1 

hzmmnti, zemm^-^iizx^xmmmtcbix 

&<kdlz%~>XV*&<, 

[0074] d<Dr?JfP#®2 1 ti, Hfe^HSTO^rtM 
M6 2tc«M-t£«Kfff6 3icfSit^^it^D 2 3.S. 

[0075] ^mmmMzmv^tLtmmmm^i 
A\t, mLimiohzTktxoizmm^ixxv^h, tv 

[0076] i«rixfl»#w*H6 6tn±s 

fi« $ ilX: C C D 9 WfctiTJfi^-W CDS PUSS 3 1 , LP 
F3 2, ?5^rmi»3 3S:a*LTA/Dgga»3 4 

^ y u— 5/ 3 y£ixXim$tL& . 

[0077] if?>7 * V* -v 7°7 3 5 a*jRfcffl*fflt^ 
{i. 2 ^0»rt^«K/#3MS-»*StBI» 6 8 TftSit 
^YfcfeHit-^R-Y. B-y(C#BtS*i.. %MZ-?b 
y >y ^XEHff§6 9TRGBfi^-43^StL,. *7-Y 
9 y^WEHR 3 6 , MWSM 3 7 „ H yvfflGEIS 
SS3ST-?-iX'Fii*7-'f h^5^«iE. ^' 

»§4 0 LT.tvX h 6 7 tcAA ^ix4 «t 

[0078] fflrsetMV3KMH]f&4 ooai^a. ^ »-fS 

#*8»#a 6 7 1*1 WW jhMIE«ffl^l»±liiiR^ * U 4 5 
a, 4 5b, 4 5c C AMI. i: *K-t 1/ ? ^ 4 6 
■ft-th , ?4 6 L^*Si^5SISIsli?&4 OOih 
*ii . Iftffl fc LT ^<7) 7 5QK5^^4 7arfrUl 

[0079]-L'l/^?46Oi>0 — ^ATJ^fc^ll 
jJhH^^lMSa, 4 5 b, 4 5 c<?)^M$llt 
^1,. VjhHflUt^U 45a, 45 b, 45 c«Mft» 
ISAfc B«^.|±J L(i*JIW¥Ea 2 1 T(W$*lT45 
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^'J45a. 4 5b, 4 5cMMp-f4. 

[ o o s o i £ tz , M«P#ia 2 1 (* . 7 y -xfa&izm 
txm=? -y ?mmmfofi& £ s c duesu^ us 

1 1 £ lUfPtl. ifctCCC DSKMM^ft 1 2 
oJSKK£Wi , -y ^SWEfcA ^isamn^M 

^SrWlE-rS i "3 *=«SgSfls 1/12 0&tf*"f 
>y * Brfl^ibtoWtMrfi - 1/6 0#<7>aSfl*H|«0 

2 1Stf>JSK£ C C D 9 3^8^56 Zi'iZ , 

[0081] JSLt<0J: 3i3*IIM^WicJ:^tf . tt* 

1 o o s 2 ] ( m 4 wmM&ftmeMJ&ffl > -*-»u<*>iis 

ffiwriSWfl., ttBWI^tts NTSCJ*(60H 
z ) k PALM ( 5 0 Hz ) tf0W*3ftO=E~^Kfia« 

awe* * . nts c nfttfmiR £ titz^im . c 

CD 9 <7.»L-- >> $• 6 0 H z Tif =5M< > , NT S C ^ 

mm^®2 1 wccdk»*si 1 , ?°)/immm¥-m 

[0083] PA L*SCjWWR3;flfc*&UU C C D 9 
Dttfll l/-bi^50Hz "Cfif 4 V \ PAL ^<?)t- tT 

2 i*4c c nmwmz 1 1 . 7Hi*wfae 6 , # 
x i- t&mmzm e 7 *mw-$- %> . i s mh^s 2 

1 JiflHfcl*— h^W0#i-^J5&t-t CO D 9crmm&M 
flit PI^tctTJ 0 . 6 0 H z iKH k 5 0 H z «tff : B# 

k TH fc*W* w^jW*$>*U ct -j tec c dj&AVJ 
[0084] J^JtOJ: '3 fc*SKWIfc J:*Uf „ 

w-fh zkumEzm* zvmmmzm zktfx'% 

[0085] ( SB 5 Ogffeaffifll ) HI 1 t4*^<0SS 
5 ^«m§.OI%t#ii§£EO«fi^^- . IH 1 Sit 

lt0BJI^nWKttK6 1 ' UAffi«6 2k, ft»K 
63' k A*«si5» 64' k. ^e™.y 5 k #>&tti£$ 
ft.*", 

[ 0 0 s 6 ] *mm#MM<,z&ttzmwMw e 3 - im 
9<Dft®mm.f> i<nmmme 3 km nr. *so 2 

3 . R 9MM#&2 4 , *W^H2 6 Sri®* LT . 5 > 



[0087] -of; r ) . ;«3E1^I6 3 ' izimmm 
<7.«3t^A^-T 4« BRt T v . 
6 4 ' ii . U 9 fMl^MI^S 6 4 fC& v »T . 

^Saa#fiS 6 6 ' ^fti£S:0 1 2 ic^rf . 
[0 089] HI 2 C/?|7'H^»i 6 6 ' 

[0090] L-T . C^l%««7 4 ;U ^@B70 
(Ij;f)CCD 9^ffi7J^~M^-<?>*ISfl-^Y<7)- v F^ffi 

#a 2 1 ^ s c aMm^mmzm-rs # jws^^ $ ^ 
mwumbtit x o izc c d 9 ojsjHE^asrff as 
l . ccd m&mm^m. 1 2 ^$rj^-t * ,. 

[009 1] Ult^cfc 3 tz*mi>mBmiz£td£ . il# 

[0092] ( « 6 cmhtmm > hi 3 t**ffl&tt£ 

[0093] <I«f*J«4tltffi7 1 «rt«M2 t . WW^ 
%MMW. 2 2k immw&W. 7 4 ft- P^iS tfo tr'^TD 

[0094] *:^Sfe^Mt:iiI*JlSM2^<7:>R.OM4 8 
fcTte . C C D 9 iOp^ftO^T^iifS^W 5 'V #<?>ffi 

t 0 0 9 5 ] 4fc, *^tlO^S<y'>ff-WI?^tS7 4 "C 
l±H 1 «fi"¥J®l^S4 ICiJ^T . § £>tcROM4 SO 
T-^$'faif'tl.ifi1S#S7 5k . CC0 9OIB(K&S 
&hzt%MirhX-i •v3-7 6k, AN^^^&miE-r^MjE 

4*4H107*Mi^ai 7<?)ft 

Bti 7' k: mo. ccd 9 tzmmw m> h m& 
\izi>x4 -v-i~7 & ■m.^iirz^mzm.^.T % &x oiz 

i o o 9 6 ] * lx . ms i ^sfe^Sk nattc, l*Jt@ 

US 2 £ 7*o -te -9- 7 3 fciifg L HbftT\ B OM4 8C5 
W7D*7f7 3rt^lE##^7 5CjI^^. E 

C C D 9<0iEflE«r 1 *(cRSSSi*&X-T -y -J- 5 6 1 Jt 
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[0097] *miM<?>&mxn4CMD;Vl>X<7).>Vl/X 

mxmmmm Lxm, m%mk i s xmrnm^ 

*c tfOffi t 4 C M D <r>} lzm^\ ^X WErf— 9 iM. 

[0098]I*t« *TtffflHIMWz X izm L . * £ 
ilS^^^lgfS^^k Xf * 0 . 4> C M D 

[0099] i«#ffi§lft^»I£T-:?kL 0 1 4 (Cw 

£ii&rwi»i^ai 7 - zmm-zmnm 9x 
c c d 9frhn&&%i^&?m^bm&%ftx^ , ?v 

tj, H 1 4 ^Srt7Vfi#^#® l 7 ' \im2<ryrv 

m^Wm-fk 1 7 tfcV^T % 7^l-*773 5ai: jfty 
4 h^5>X«iE|ilH3 6t<0lBI(£3WHI7 9*R»tfc 

[01001115(1 *HM^^TfflV^3llT 
CCD 9 LTV>§„ 8 O^T^fciii" 'J T 

;H^.x^ 8 1 fcttff£«EECSft*-{> FDAS 2rt*ff 
&-f •§> o y'J7;H/yX?80tFDA82 CDBBfcti^ 
3 — W* 8 3#6 ji#$$E LTl^o 

[0101] Mtt#8t2 1 6^^.<?)|^^tt 

[ 0 1 0 2 ] -o* K) , *0W#©2 1 C4>U 6 3&»^> 

<onje*fca^^r , m-^m^m^'n^^x^ 

(A) KSrt"J:dK:OBB*84<?)CCDaj*e^ (C 
D S ffi^jffi-^ > ifiXtttih O BWmX'fr? fr* 

[0103] *W»«^fttf*V>!|««r±*f 

Tv^m^nieBstcii. hi 6 (b) t^-ri^tcoB 

MS 8 4 <7!)lt«8lEjb*i«S£;ft., O B 9 5 > T & 
tciPSF'^W^X £*i£riaw& J: 3 te*' £ -®S5S 

3 *>c c d ai^ft ***** r s -lit? ^ yr 

&1t3:3 J;3fc?^ >"7"EIS& 3 3 * 7 9 >7°{uS 
[0104] J^Lb^i 3 (c^at^JWIlt J:*Uf , BK* 

t , mmmm?<mmmfz.mizmzxmmmm'?- 
[ o i o 5 ] a** mimmm^mmmmmizmt 

[0 10 6]^, Jb*n4#^«6«jfe«fc:C CD 9 



M^asisfc c c d rtm ut^ p e# ^ ^ zmm htz 
[0107] c^di, ^arss i cmtimmmx- 

2 1KCCD9 coffiJSfcl&jg*- S> A* £fr 3 «t d (C L 

mm) t^z, -ru\z#*j<?mm$:AijLx , 

K2 1 ^Wil^ig^t S^AfltMtPt^X^CM 
D^VOU^fttJWB LtCC DiSSHiW^ 1 2 Sr^r L 
TCCD 9 AAKfrMfVf^J: 3 fctt fcJStv*. 

[oios] (micmmcmm.) mi 7^v^lh2 3 

f±*«W(J5»7<«WI<?«B«lc«0s Ell 7ti«IiS^ 

mi 9 iift^nmsitHtf 2. rm*iKi#a«r* 

H, ^2 1 t±C C DUB?)? A 5 y^'f-^r- h , W2 2 
JiC C D<JWKB^Kk S/N eMW^TFtyv 7,02 
3 tic CD oKBBHfUS t ffiTJ^E vM^m?'^ 7 

[0109] iai7 fc*-r<t 3 1 , *7 am%wm?m 
ftm&mm 10111 s^Mft^t-^^L^^^i*] 

23&*#«na^fc^$n. fn-^&Ji^s i o ARtmm 

ttmW^W 1 2 2 Srftis t^7-o-fe ^-9- 1 0 3 i: . ^o> 
7*a-fe -y-9- 1 o 3ic^il$i-u ISru-fe i o 3-efi 

[0110] WEi*Jffljg|l 0 214. fWSrtfc#Aa*U. 
MA^VAflR 1 0 6 «r # L s ^ <0# A* 1 0 6 ^%«« 
1 0 7t=tt. ^ftSr^m^^Jl^yXl 0 8t, i 

wmti'yxi oseMimmizimmmmTb vx 

A .x-v'-fe ynt, M^»m«^K7- ( c c d hmi) 
1 0 9^1S{t^ix, icOC C D 1 0 9i4m^*^L*C 

rat vtio 3 rtcoe^aassa i o 4 tzmiuxtz 
c c d jgsb^s niMcc omwrnm^m 112c 

BMKSiU C C C D«a»*R 111 S.tXC C D!SliJ$i] 

1 2 x&i&ztitz%mm^Rtfim%.mmm^z 

D 1 0 9c0flailtc{±, *)l>^<7)^«[Ji^S:^5a§ 
1 o^iag$n-cv^. 7^^110 

[ 0 1 1 1 ] ZC0C C D 1 0 9 i4 s U . S . Pat. N 
o . 5 , 3 3 7, 340 "C h arge M ulti p 
lying Detector ( C MD ) suitab 
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lefor small pixel CCD i in a 
ge sensors" iZyjkZixX^&CCDX'fo&t 

V7^'ik) iZWrFmmfflffi ( WT, CMD : Clmrge Mul 
tiplying Detector) imWbti. OTJtHSWfl! (CM 

W lz£ 9 %rf- — jE-FL^T j'/ifeM $ i'L h . 9 . hi 

mm (m& ^n^ti^x^mdmsa-th t , «f^m 

8PMlfc4 Om^-JETL^T^vX^ fc£jd&aft* i k (c 

t 0 1 12 3 C C D 1 0 9 14 , A'.,7rll3, CCD 
ir-77H 2 0 (fl#|g) grfrLTTo-fevI?-! 0 3i*J 

l-'VX 1 0 S&W:? 4 ^ 1 1 0 Sr^L C C D 1 0 9 0} 

ffiimizi&mz toKw, c c d i o 9 (c x -ox 

JJiffl^S 1 1 4 tcfM&Six-g. , 
[01 133B21I1 ffcaW-SUfi? -f ^ 1 2 9 «0 
»3WHBI/3f3Wiai (CCDRjfiWBI) t, *0*Krlc 
fett & C C D 1 0 9 td^f 4*»W#|/t/k*. *CMD. 
mMMM>VUA<f> I AG. /J^ISIi/^kX^SR&t/C 
C D Uifim^Wi&Zyfrt, C CD10 9<?>C MD ti . 
HStft 4 fc*4*ai T >'7"iwJt^ if *> T t Rjewr* 

«. Afc, CCD 1 O9<7>0)^ (CMDJttAV) W. * 
CMDWW^Rfc/U'JXSII (IJEBif ) cOk+^Tt 
fMUPrtST % h tfi , Z\ Z\ XU-> W^MS: nyYzi-}^L 

xmm^mm ( c md^©^ ) £#i> 4 5 fc tr ir > i» . 

MM' ^CMD^CCD 1 0 9 iztiif} L CCD 1 

0 9<7>!S.« (CMDflM&Jfc) fcfc* < L^flfcaiufcttflS 

-tat^fiflRft/WX* I AG, 
3S/ W'X ^ S R*f C C D 1 0 9 fcBWj 3 it, CCDIO 
9^fctf>ffl*flW-£»*. !&J£M»'^-7,0C 
MD^/t/^SftSrS^ft^li-C , WSIOC C D 1 0 9 OSS 

[0114] MleftMltl 0 2*4. JMfeSrfiSt*** 
?f-A^®^M^sr®iiWfig/c^-f h/JA H 1 1 5<flft*t 

6*u £«9-r b^r>f k 1 1 s^M^ffifflfcuiaiHt-y 
XI 1 6 it, =?A YHA\°\ 1 sejortflai 

1 0 2 ^e^§^a«^^i4^^ffi^fflf:>!i^ 

o?j)i^>xi 1 6%frbximmz\m%ix&, ? 

A VISA 1*1 15k LTii. SLF7r-f A (iSifi. 
*) . 52S7 r -f VV&£ fcjfi^* *> . 

[0115] flWMSl 1 4Ut. CCD1 0 9TS&& 
ffl S;hfcffl*«*«oa««#JK!* fr "3 

Si i 7k, £tfrrMi#$2Pl#J*i l 73if»4>ta*$ii 



^ffllH^«#*Ein^i:^-|>fflJl^ll«Ht#^ 118k. 
ZffMMi'mm^®. 1 1 8«>fflSj«*t*-^ 1 0 5 

%t^zm^&ww&nm^mm£?To ?kx 

119k ^^^ailTfc 0 s WBC C D 1 0 9 
t . 1 0 5*4rKfll*i-* . 

[ o i i 6 ] c c omM&m 1 1 2Wf c c Dmmmm 

#8:112. (S*8a#l9:l 1 4 ti, (Il«) 

gt L 1 2 1 tz&mzix. cKrmntm. 1 2 it i othwb 

Cl«IJ«l*Sl21il fflJf^^HJ.^Sr 
t*JtiM 1 0 2i3£^~!,®J«&3fciJ&^l 2 2iZtmh 
ilfzm 123. 1 24»l/RGB0$£7 

*;^iw*ai 2 5 mm-th (M2<o) awsi 

2 6 fc i>^MSil. £tf)RG B0|r;7 ^ WVm&tk. 1 
2 5 klol^BUT. fFlSC C DHK#8 1 1 1 RUWm 

l 1 4 £Mff?£ <t d fcrsjr-sTV^* , 
[0117] rali^^Sl 2 214. WMtfrbMl- 

mzmh mm-m^wmic z »r h ? >y° 127k, - 
wBBWboaeKfriiiiE^^ h^r-f h 1 1 5<d«sbwk* 

U >*X 12 8k. =jvr\21hmtv- >X 
1 2 8 k OSSKWA^il-S. RGB m$z? 4!V9 12 9 ^ 
Rlt^tLTV^. 7^71 2 7k LTJ4. ^f-fe/y-yV 
7\ ;\rf/yj>7\ *?)WsyA l"yy7\ LED. 
*ffi*«Wr k'£ffl (r ^ i k * . 
[0118] Z\om%ly 4)V? 1 2 9i4. 9 1 3 0 

mm.x'mm.'thx^znm^ft. mm&dt&^A btfA 

K 1 1 5 O^ffifc^Tfe'^iX^ . E«k7 -f /^ 1 2 9 
i4. B 1 8 ®(Or<1-J: d KrfiiSJitC^oTia 0 . ftM 
Bft k ^ilgU* ti:2i«07^W'yhl33, 13 
f^JSlomi 7 YJW-fe* h 1 3 3 {451. 
S^-K (jffiS?tffliS) OfcftWRl, G 1 , B 1 <J9 
3feW7 -f ;l'.^t«Siu M*gr>^OSI2<7>7 A-^ 

2, G2, B 203^^7 ^/t-^TflS)K$it. S517 -f 
m-/M33, ^27 4)V?*i"f V 1 34ii. 

! 9 - H 1 7 -f /^-fe-y h 1 3 3(4, MJIfSe*- K (ffl® 
M^) fflf># ( R 1 ) . t» ( G 1 ) . # ( B 1 ) <r& 
7^^13 3a. 13 3b. 13 

3c»ist. w^rtifca-s-cMiJittfciOT^n, a^ 

fc-^oHSfPJ^fi^^-F (#^afc1SS) ffl«R 
2 . G 2 . B 2<0&mim$i<r>yb$:Wm-h 7 4fV?l 
34 a.. 134b, 134c tm^mzMM a ^XT I > 

[oii9] uBii^^E- k ( mmmm > 
(Ri).ti(ai).W(Bi> to^ttJEnniitfrasi 

■n7^/^133a. 13 3b. 133c «R|(4. ?S 

k * o x ^ s . . c: oymmz . c c di 09 <wm, 
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mm (m^mLmm) kmeu ±my<tn? 133 
a , 133b. i33c trnma, mmmm^mm 
x-mn^nxv^ «m27 4 * h 1 3 4 i>mmz 

«j*SftTn*. 

[01203 ^mumwmxu. ±uy 4 1 3 4 b 

0 ; t *T* § . *t» . 7 4 /k? 

1 3 4 a ( R 2 ) . 1 3 4 c { B 2 ) ii^M^WM-X 
[0121] 5 >'7*1 27t5^ b #-<f H 1 1 5cO^ 
3 3 fc MM*) 7 * jl^-te -v M34fc «HRn(cR£ 

«t a icisjiK7 4 >\s9mwx.wffii 3 i#Rtt-t& 

£ . % LX , Sl^t- FtfHftAML 5 XT 1 2 7 
^h'-AP 1 <S51 8H£ftirr**-) 14, ftmmco 
y -f IV? -y M 3 3(Cttl4LTV^. — Wt&e 

— bWi-^fi, ^yy'i 2 7K«*b'-AP2 <n 
i s^sscj&f^-r ) *w5W<z>7 <h*7M34 
izimi-z- J: a icae? -f fofwm 1 3 1 rime:? 4 ;i< 

1 2 9A*t»»LTJfira3IS»±fcE««n47 -f A 
*-fe -y bfefiWC* &J: 3fc:3r->TV>£ , iOHIl!&7 * 

A^wwaiif 1 3 1 fi. * 1 3 ommmv -f /b? 

1 2 9 k Sr 7 > 7° 1 2 7 (ctt Lffl*«fltc#»$-i2-* ifi. 

[0122] ±fc, 7°0-te -y 1 0 3 fcfi, b'B}# 
#»1 3 5#f#3i$ft. ISt-F (jUR*/*!***) 

^■rm^y 4ii-?®mwmi 3 1 1 2 etc 

&7J $ft, ®$S7 ^;^12 9<0W#;>/fif>bft& t |S1B$ 

(c. nm^t-^mm^mm^t 2 4^nrLxm > o 
123s eDjatjt^fc &s x inmtt. 

[0123] -f ;^«MWt*«*t±, fWW^Rl 
2ll£i>&1i$tiX. jtSJK&ftTV^^-F (j|jt%/ 

h ) Tr««a tff -5 J; "? M*mt 1 2 1 

(t#^Jl¥® 114, C C 1 1 1 &0='C C D 

[oi24] A'^mi 1 1 4tt. mnm 1 9 
■t£?i l zffi®.zixT\.i&. mi 9iz&uzy°umm&m 

#111 1 7fcfcfc. CCD 1 0 9*»^<?>m*«^A*$ 

J4-. C CD10 9 COHifyfm^iy ! J T >'7° 1 4 0 , CD 
S0S&14 1. LPF14 3. ?7>7W144. A 
GCM (X—hyjyxy ha-;!/) 14 5£@&L 
T, A/D3SSBUI1 4 6&C<t 9-75^H»fc3HH3*i 
l». ^Wri^MIW. 7* h#7"7 HTaCJ:*) 
jfr#R!lft#»6 2KMMbZT't V l^-5/ 3 >"$ftT1SM;* 

tn. 2<z®mzi±, yt^vxmsmi 4 
8 . mnwmmn 149. //w«iEias§ 1 5 ojpim* 



[0125] tfcfcHffft 1 5 1 tf5tti*fl|*i, ®I^PH 
f#l 5 2^^LT'DB)iyv|3)l^ft^l 1 SlZAftZtlZ 
£oiz%;^X^%>. C D S HISS 1 4 lf&fcti, A 

4 2^4^$ix. ccd i o 9miiim<?n m 

&£olZ%^X^&« SfeC liiSJ»P#m 2 i«, 2;x 

B«H*i«* , 7>f h^yxwsmm 4 8. feii?ii)®ig 
» 1 4 9 , &fcisi» 131, MnmnaK 1 5 2^®^ 
&mm-f%>mwm j %-%&fi-t&bmz, ta vu-^ a 
>mmmt lx 7 * 1^79 1 4 7 b immmm 

jji-hkoiztoxviz,, 

[0126] rum^mmm 1 7*»^.m*$#i*R 
g Bwtmm^te, m 2 0 t^-rrojr<^«^-i?u»^m*ig 

US^WX-f-yfHO, 162A. 162B^ 
ST, imto&Stl 6 3a, 16 3b. 163cfcTA* 
§ft^ «t 5 fc5r->TV^. HBfrftC^ai 6 3 a, 16 3 
b , 1 6 3 c Ji, ^< 1 1 1 n5X>^% U ^flffii. , 

j<* 'j tta^^ t*fc, i«e«*ft^iBJijwi*ar 

[0127] mmmm 1 6 3 a , l 6 3 b . 163c 
»— mt LT, Wi.ii'@2 0 fci^-?-*P[WMti*a 1 6 3 
I ( 1 - a . b , c ) te, ^=Sr< t i 2jl®*^WHt.>« 
t-'J 164 a, 164 b «r«i.fc#K-CKI(fif &i t * 5 
T§ § . H^Wt^R 16 3 aii, 0^7 -t;^12 9« 
1 3 3 a 1 3 4 aTl*^tL^HMf=fS-^l-M)SLT 

Hue mm-it^mi 6 3 b«. @S7 4>u? 1 

29(7)1 33bi7ti±133a. PJO^f t*H 1 6 3 c fct 
fS$E7 ;l-^ 129«133cjfciil34c tcSfJEL 
T , .r iTti, Mff^ til 1 6 4 a . 1 6 4 b O 

smfs t wmm^m tfj^mzmwi ^nxmm 
wmtotii . wnen^fl^s 1 & 3 a , 1 6 3 b , 1 

6 3 c (c i 0 HiWtS/ifcB«Wtl«****i , hffl 

wf-gi 1 9mm±mmmm<7.mstm®* : t i J 

165a, 16 5b, 165 c lZX?}~$'&t&.lZ-te:U7 
.^166 |C A7J^-& . -fe V 9 $ 1 6 6 &g£ L^HHtft 
#R 16 3a. 163b. 163 cfiOHBSfbffilJti, t6 
9 1 LXm&?) 75QK7-fA'l67^ L T^&-^ 1 
0 5 IZ®& § ft «. . -t P ^ * 1 6 6 CO i 3 — ATJSi 
7-iCfi. B±W* t(J16 5a. 16 5b. 165c* 

[0128] Stijfcltf!^ 'J 1 6 5 a . 165b. 16 
5 c<^M«^fcfftfUEAttU2. fM«#Stl 2 l 
T*J«$ftT J3 0 , ?HW36»^«7 'J -X^fcJEtTlll 
ftP#m 2 Hi. 7U-X#^0*->/il«jftWiilft*fi 
fitf* <t 3 Kililifii^^ !J 16 5a. 165b. 16 
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|ejHtfc#Jt 16 3a, 163b. 163c miTCfo&m 
W9^tffl±mi&J< t'J165a, 165b, 16 5c 

1 ttBto 7 5 CP v-? 1 6 7 fr^-l/C*—* 10 5C 

t o 1 2 9 ] fttstt i o 2 «c*±, mmmmz^^m 

Ml 0 2 J7ot vt?- 1 0 3 (Cf^t5feHt*T--e^Wfi 
///at -y if 10 3 ftVaflTOAaiHK 10 4 FWUfji 
Wil2 1 C C D 1 0 9<?m&.Mffl { CM 

OM17 0ii. C C D 1 0 9 OflBffiSrjfjrr&ISJe^K 

[0 1 3 03 ( flsJB ) ilffi**- FAWWItJKt- FHt 

[01313 S-f. »*fc**-l< (flfKXIHE) £#3 
4 /V.* 1 2 9UJS 1 7 A -/ h 1 
3 3 »!B#g&± fcUSS tU C C D 1 0 9 CO C M D« 
ffiWSfclljaifciSbgStl* , CCD10 9»CMDJgg 

KJStttai <H^M) li. l«li o 2 
fcrrn-fe-ylM o 3fc«aWrtROM7 OfrbimZix 

[ o 1 3 2 3 C c D£KMJf#R 11211, MW£ft 1 

2 1 Sr^-UTROMTO^^fsjM^ix/cCCD 1 0 90) 

CDl 0 9 (MAtUUin) fcfiBBl/tc 

[oi 3 33 ^, mtmmmmmi aAmmm^ 

»1 2 1{:^-^-b^)AMS (SJWiiSJWJS) 

t- . KHH^R 12 1 Sr^LTCC DiS 
1 2-MCCD 1 O9*>CMDii*MS0W 

[0 1 343 ? yyi 2 7frtM®Zi%-fcmMy£&m i 

3 3£ii&C:£CJ: 9, R (#) . G 
(It) . B (») «fflil^Bir^^#;«a(cJIJXMM 
S tl . * & C C D 1 0 9 TUMM L fc R , 

G. BOSOM*? (M&ffi*) ttflW8S#«l 1 4(C 

[0 1 353 i«Bfcf# 1 4 2 (4 . 1 jffijSffl-iOC CD 1 0 

9 frb0)\&wm<m-mm%#>i,, m\mm 21c 

2 <7>1ilj#¥# 1 2 6 fcfflrt t . MKOSfcT** 0 Mttfcfli 

*jMBkftSiifcaBWB J: 0 fc**-ry**fii±, C C D 
1 0 9 atflfflHW**:* sK9 1 2 3£$ltS 

l-zj-f Ywm^mmmiJ 1 ^ 



fc»fr*#, --ft, IW#sW»Vt||^iCCD 1 0 9 as 
***tt/.N3<fr*Jfc*>, ISO 1 2 3*B!*t*3n*! (7 
F#-f KfWBf^lMHM6^^*<4« ) WW** 

(aimftffttt) . 

[0 1 3 63 Ml. 1 0 50)9143 (±|g»fi) 

»4, mtim^mmmm 104 wmw£& 1 2 1 tc* 

[0 1 373 AGCEJffi 1 4 STJi. CC D 1 0 9<7)£li 
* ft-t^m^ $ ix/c^E ~ ^ 1 0 5<09JftSfc;sSr$J:de 

< SfJM^I^Srffl&^^Tt^^fL^^-^ 1 0 5 
<?.-)RH « § Gii^ k **at= C C D 1 09 *> ^OSJ* if 
■t^m^tJf fS^^SC h//T-^ l> (AGCtlfg) . 

[01383 &mm (mim. %^m) izwm& 

tt, 02 2 , H2 3tiift, 1 [lux] J; 0^§=5r 

fwwRar **«s fa 2 2 . 112 3 «t 0 c c d 1 0 9<n 

iiCCDl 0 9OCM Dlttfg^: L tc^ Lt |6jJi&;il.g> r 
[0 1 3 93 (jMftSfUK) *ff d**^ 

5tJK) jWtHfcLTt, iiM^««g&VAGCtlfgtcJc 

Wh%<msm®m%bixz,. u^-b, z^k^t. c 

MD109 <OC M DJg^ft^# < CI C JC 0 , S/ 

[01403 -tt?*^- f (»«) *n~> 
Witr*- KW»x-f »f-t»ft!^4 >n 1 1 j: o , mug 

y A /1«H 1 3 1 t-iW^$-ti:TBIlK7 -f A'^ 1 2 
9tf>»2 7 < )V9* v M 3 4 *«!WIS»JifcBlS* 
4tffts 1 2 9l*ftPg4:4ftJt3fca»ffLT9'f 

C C D 1 0 9<7)mmiZ. Wa^E-PtStJSL-fcCMD 
lif^^El^fita^ L*csa??t!ff ') , CCD109 o 
CMDjUgsfScOl^ffi (li)5tli) li, ROM 1 7 03^4> 

[01413 CCD«UBI!IW#R 1 1 2*4. 

2 ] Sr^LTROM 1 7 0*»^>tt}*5ii>S:C CD 1 0 9 

CMDJifgsfs (1156(1) C«0?*-i/t^xft*H-*L. 

ccd i o 9*>**/aE* (sjE^mt«) fcw»tr 
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CCD l 0 9 \ l zWr%%ivfrWi<?wi'X Z mfii"6 , 

[0142] 7>7*i2 7fr^mm*ixtzmmt <*n 
&mi> ctt-j: o s ^mmmxit? a m i 3 4 b < g 

^/W134a ( R2 ) . 13 4c { B 2 ) tt*jfeJHF! 

[ 0 1 4 3 ] ttftP^Xl 0 8fctt. &WIBIft#>fettB 
SB^JSM^V^M^ &HHB%£ J: ivk 

n adh , yv^ym^mm) 
ftfthtf, y 1 1 0T1&iS*i4;$ v h£*U CC 
D 1 0 9 *£« i£!&3fc&**Jtt-£ . C C D 1 0 9 T»« 

L^a««ta. i 4icA:i-j^ix 

£ . flWI&»*R 1 1 4 tt, 7 <f 13 4b ( G 2 ) 

[0144] AGCHW 1 4 5(4, CCD10 

r) , tt9ftft«g < „ C C D 1 0 9 «CT C M D flHSSrfi^ 
T^CCD109 ffiftflWH£tf J: 0 t»>KF v 

£ (AGCH) . Ztlizi K> , 1 0 5Ht * 

ffi. 1 0 5<7)BJ!>$ (JJEX4HI) 14. flUiffit 

#«PKBail 0 4 !*]<?>»P¥J$ 1 2 1 Hftf) 

[0145] CCD 1 0 9<OCMD8HSflP£;fc 

(CMDJfft¥3 s 1 Oftfcf^E) * 
1 0 5(cft^dtL«flDfOi« (^SSMsWCIigfJii 



2, 02 3 = 

[0146] S/N*i. m\^WWif^Z.tX'^.m:% 

tc s / n mmw^mMKtr^ * — * s . m. m 
{4. i o 5^^ixhmmmm^s/Nm/m 

££ti, CCD 1 0 9<Z>CMDiiJft*sift (IMS* I ) 

[0147] (HiMtiHk — « 

feOrJISf-r&fc, ft*MMIfc**ft*NADH, 77 

*»U ^^SiMtll ^ttrCfitSB (H22. 02 
3Tt±*Wa 1 [lux] j; 9^3V>ffiWctK3) T* 

. ™«g<7jcc d wiwifcttwSteBtTJbi . ^22 

H. 2 3 H4: <0 . CCD]. 0 9aCMDOitttt&0t*& 
< # * fcflSC V. S / N &t>"£B:?i «±— jftft* C C D (£St 

[ 0 1 4 8 ] C C D 1 0 9 »tt1±Cra LX . C C D 1 
0 9KH (MB) fctittS«IBJHK {«t^*<JDHJ*$ 

[0149] WHS/*-rA*rt«ill 01 ( CCD 1 0 
9 + C C D ^— 7">P 12 0+7nt7tl0 3 (fl^ffi 

114) ) fc L, y°n* vtios ( <i#sa*i# 
mi 14) »ffl*Rfc*stt*fl»wy-fXlts/Nawt 

[0 150] 



(n+D) + R 2 ) 



S/N = S/ ^ NCCD 2 + NCV2r } i / 2 ( i ) 
= { A • ri • K • (1-/3) • G) / { (A 2 • F 5 

- K2 • { 1 -j3 ) 2 ■ G2 +NCV2 } l / 2 { i - 2 ) 
- { n ■ K • ( 1 -ft ) • G !-./{( F2 • ( n+D ) +R2 /A 2 } 
K.2 • (1-/3)2 . G2 +NCV2 /A2 } 1 / 2 ( 1-3 ) 

S = A • n ■ K ■ (1-0) • G [raV] ( 2 ) 



S : flS^tiiAffi ( @7'o-b >y D-l 0 3 SUMS ) 

NCCD : CCD 1 0 9TMLfc /-f X* ( @7o-fe 
>y-9-l 0 3ffi71^) 

NCV : C C D dr— 12 0 +7°n-kr -/Hf 10 3T" 
^ Lfo y XI: ( ®7ot 7t103 a»R ) 

1 ) CCDHIjS 

■n[e/pixel] : BXttt^tt-r^tt-^CISSk 
(CMDJUflSfW) 

(n = MX (4. 1X10 9 ) x^ 2 X?7XRAXT 

[ e /' pixel / flame]) 

( M [1 u x ] : mmM. M : il#+)"-fX, ?y : fi^ 



Si*. RA : WP48 N T : S«PbT) 



• A 

•D [e/pixe 1 
■RfeRMS] 
>7V-fX) 
• K [mV/e ] 



: CMDJifgSp 



• A [ft] 

u 1 t ip lying 

- F 2 

Noise Factor 
2) CCDtl^ 

- 0 [XI 0 0%] : CCD4r 



:CMD (Charge M 
Detector) lift^ 
: CMD Excess 



■X;n 2 0fi-^M^^ 
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• N c v [ rn V ] : C C D^— 7%- 12 0 +7"n-fe >y"f 
1 0 3T»t&./'fX 

<y-r ym^tiim) zzx\ sfc ( i -2 ) xi** 

(2) ^)-^^^-^icStffi&itAt, CMDii^t: 
1. 3. 1 0fg^MtL^*#^«HSlJK^S/N60ll 
^£Ei2 2K. «HfiSSi!i5^«^tlfl^H2 3£-Hl 
VtijRt, S2 20S/N («) iiS/N = 2 

ox i og (i-2) i (t*>^^$l) tmnz 
[oi5u wm^~ f (wmwm) t« 

[ 0 1 5 2 3 R OM 1 7 0*W»tfl:*ia*t*«* 

fi. SMTat/waaK*- F0#fcfett&*ft*m:;B[t& 

CD 1 0 9<7)CMDfj^W>(iSOft!lt, rtttttOWIL 
^r-^ 1 0 5<^H&S (7'o-fc-y+M 0 3*oa*ffi) ft 
W?»C GDI 0 9 CDC M Dig fameMWiWUV*<?M 

[0153]^, F^«a«Bt*«tC C D SrlSfS L 
^ 2 c C DS: Ut . Jd l *>C C D &S#3te=E— F ( SI 

rnxmrn ) s m 2 *>c c d f ( ^sfeit 

HK) *fflfcfCt»*^. U52tf>CCD*ia|s 
SliMtWC C D 1 09 tfliflH-***. m 1 «3l*3fc 
F mm C C D {4 C CD10 9* fctt— jRWSrC C D 

[ 0 1 5 4 3 Ef*£7 ■< IV 9 1 2 9Wt»^- FCStJS 
Lfc7 <rA*£3tSO: Lfc#, 3ttfcRft-$-*£fc$r< 

[0155] EME7 .< A* 1 2 9<nmk%?t~ HtcttJC 

f s 7 ^ >V9 1 lx %mmmm$:'u~>xh^\ 
imww»iaft*i: lxmm ( h p d , *?^7 * 

U>\ NPe6. ALA. m-THPC, ATX- SI 
0. BPD-MA, ZnPC\ SnET2#) S-fflVttl 

pdd ( M^-mmm > as&fmtxiHit t it -h & 

[ 0 1 5 7 3 Elflg7 4 >191 2 9fM3M-t- FICHJE 

fflfW&>w&k*b vxmrn maw > f^ 

[ 0 1 5 S ] EWE 7 A /k* 1 2 9£?>m^- F (C*tJS5 



Lfc7 »h*feUSi: L 

[0159] ^E— F12J#¥fi£ 1 3 5(4. To-fc 1 0 
3 fcRWi#, FWil 1 0 2teR*tT 
[0160] 7"n-fe -y ~t 1 0 3 ti-ff^-^fl^a 1 0 4 £ 

«si 04 tmiifaisaawi 2 2mm t lx^% 
[0161] (msommwm) z<?mi&<?Mmn. 
mmM^zacMD immm (m» ) +agc (7 

D-fe -y-9-G a i n UP) +MmnMM^t. 7 )VWt*ft 
oi.5izLtchcr>X%t, 

[0162] ni <nmm<?>wmx'\&. mn%^- f <ii 
vmx'$>~?ti« 

[oi63] z:<7.mtM<7wmx°i$. mm^-vmim 

[0164] (ffijat)024«. EJte7-f;P^«^^r 
02 SttCCDWBtOWStelfit-mo^-f sy 
^ ^ _ f, % g 2 6 It C C D tS/N OJWfS 
( ftHt!HS7t ) Zm-tf?? 7. 127 UC c rw®BTM 

[0165] EWis7 ^ 1 2 9 A***, mbM7 1 

&mx'fr h mmzm lx iiirat-**-*-* . 

[0 166] EH67 * A-? 1 29A(1 H2 4t*^J: 
2 Sfl^<7J 7 A Hs v M 3 3 . 1 3 4 A^fSti T & 

nmiioiii 7^Mt7 1- 1 3 3t4, mmwik 
mmzmmt^-v (m^mm) wtzwxi 33a, 

13 3b, 133 c<03tfc<97 A ^-tlM^ttt V> 
?hffi»^0»2«7 -f -y F 1 34 Amm?l 

F <«aaKW5K) 1 3 4 a At 1 3 4 c <0 

[0167] *IIJt(£^5ST"{4. 7 4 /V.* 134aAt 

tiXio 0 , 7<M134c *i4-0U« «t* ixt v vjrir ^ 
(3®r)fe$il-CV*S) . Sfc, Hf7-fMl 29A«»5 
27.<;l'n?hl34All 024 X 5 fC 30 

<?)^R 2 . G 2 . B 2 tC ( iSHh ) #tt ^ iiT v 
7 -f 1 3 4 a A14„ R 2<?:)t3{2-^IMfc s G 20tl 
ta^<7)«j^4^ 0 , £.fz, 7 4 1V9 1 3 4 cU B 2 

A.RC- S ' 1 3 3 ctMtijl^fc 4' ->T i> ') . C C D 1 0 
9W&m (fSAUbL-MS) fc^->TU| s , 
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[oi6s] mm^-m 2 1 *±, kw^si 3 5 

* ) TP^-g. C C D Vtttrfr 5 «fc 5 C C DSEilj#S 1 1 

[ 0 1 6 9 ] H2 5(4. CCDll«M€-mC 
**»t**4 S^^-ir— hfcifcU mmy^^l 2 9 
A«»207^^»h 

/^l*JHnB (ttAfBLIBIB) fc. *<o*Afc*Ht*CC 
D 1 0 9 C«^*«SK«WPb''W'^ *CMD. ffiEfEil^ 
A-* ^ I AG , Th^-mWVl'X 4>SR RUC C D ffi^jfll 
^IH^Sr^o ift. |BJfi7-fA'^<oaW^R2. G 
2, B 3*4, _H*Lfcf3lE7 -f rt^ 1 2 9A<7)3o<?)f 
WR 2;G2. B 2 1Z*tl?t&tS6t& . Mi'^ 
.X * C M D , fifiJB&'W'X I A G . ^SKS^^WX 
<f> S R {4 v G a t e ;^ONI*£^S£l*|llati^jCft 
MHO <R*fiiUHm) (ccCDJSHBHfl^Sl 1 2&T>' 

ccd nmmz 1 1 1 as a s*u c c d i o 9 
[ 0 1 7 0 ] oms&mmewmx'&s Gatea 

@!l£7 ^M129 AtfDSMfc^G 2&1/B 29hWHzO 
N 1 55: 0 . «WW> W^sMttJlSfiC C D 1 0 9 HJ:*j« 

2 G a t e iiO F FOfeft^ C CD109UJ 

fumimhiv^k dfc&orv**. tot. ft*m 

181(4 , Ft 2 ffiffl t G 2 cDlfcfcHIBte&fc^ffiffl k * 

ft. G2^MS5 v eccD 1 0 9vmfrm$ntzm^it 

PWrffc#« 1 6 3 a fc 1 6 3 b 0ffi&* * U fc^-if-? 
#fcb;lj **U B 2 OjCXfffTC C D 1 0 9 TB&^as 3*t 
ftfi-f-iillffiHk^iS: 16 3c ^Hif^ * y fcHJTjSft 

* . M . iMSfe* - F»t « . Gate J4#fc ONt^o 
t*9,ll«7<m*H33a, 133b. 1 

3 3 c «IMt CCD 1 09 OME*iti L SrfTo X V * 

[0171] (ffjfl) WBiefrE- Kl*Wflffl*«l*l*' 
& . 5130^- F Btomffl(i;^MCT 7 fc Htt?*>£ . 
[0172] 7>-ri 2 7frloWM%1xti®mt (*9i 

mmx'im^m&tmm) tmzv* iv*-** m 3 

4 A £ 51 & ; t IZ X 0 . *SOtWfi±7 -f /I * 13 4a 

7 A )V9 1 3 4 ctt3te*SICTrti!Hlf*#i*^. 7 

ai9i34 a Ae.mmmfflimmmi tc*r LTUfr 3 

ttT* l> . C C D 1 0 9 XU .%2? 4)V$*. >y I- 7 
4 M 1 34 aA^^^llie^^W;8SJ^^-C 
n*«III|(CCCD 1 K9XWiWklfWk^ixrz\t s %%M 

G2*>m%3m (tifriaum) eawflLfctf 
*, «^wsa#»i 1 4tii G2-cai*a3»*ufe«^ 



[0173]; £T\ CCD10 9^ftnr B [ !i»c 
MDittt#£*jk< Lft*§££. 1 0 5fc*i%S5 

[0174] W80JWfc^«HR"C*4. tBfcKrtrr 
WJ 1 ««*«««T^ 3 tt^ftjWNIIi: I" * . ift , 
CCD 1 0 9^.)C MDf(g$5; 3 . 1 Oflfi: ? h , 

2 6 RX/m 2 7 (C^-T CCD1 0 9 *>C M D tifg^^— 
^tc LTSD#B^« ( MM > St1t a i t K «fc 0 . S/N 
AimAttMflLtr* i fc So ZLX. CMDii 

[0175] '-mfet*- K <»^gH^) ^^T 

ai^Wi, «l^«f*^CCD^CMDlifg-. 
D#ra<?)S«S.t>'A G C WEtc £ 0 . -JRflW: C C DTtt 

/NRv&j]m<?)m±.imt>ti. mmcmn (is/ 

[0176] ROM 1 7 0A»fctt;b*fi*flHWi» 31S 
7fe./#^3t ; £-FH#fci5{t-&>e^W-43H-|)CD 1 0 

o 5 $ffl^ ( rot i o 3 otH^« ) c 

D 1 0 9OCMDHMS»^)lH«By^'y4fO*EEf f -^ 
#^7°n-t .y"f 1 0 3 tCfeiM &*>K 

[0177] pmmtm^ 2 o«o c c d ^nia tft 2 c 

CDS:LTv SS1WCCD K ( a**iB 

M?) *2tf!)CCDt«3aeKt-F (WMffl^) 

C C D 1 0 9 £ flHSf ^> // , ff 1 ^>il #36* - F 

mmc c d «c c d i o 9 1 fzu-mw c c d 

[0178] *.^l!iC0^t:*«4. ®te7 ffl'iM EBfe« 
ft, CCDK»ffiL-t2EI?f->TV^**«. Gate£-R 

[0179] -f A ^ 129 A^m.^;*- KtSt 

jSLft7 4Wk2&b Lft*\ 2t5ct^-r-g.Ck^r 
< HJrctAv*. 

[0180] ^ )V9 1 2 9 A^lttl**— K(CW 

-r&tLft* 5 , JRWUto*. ifttl, lHUA«>»^)tttt 

[0181] EHk7 4)V?12 9 A^)^^^- FtS* 

ft 3^ sra«wi*jett*t L'ca»j ( h p d s ^7 < 

NPe6. ALA. m-THPC. ATX- SI 
0. B P D — MA, ZnPC. SnET2f)lffll« 
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pdd {%mw&t*m) commx»mtLxi,A 

[0182] 0ft7^^12 9 A^WStot^ Ffctt 

i&mm^mmmt vxmm mtm >-f 

[0183] El$£7 4 1V9 1 2 9 A^Kt- Pfctt 

[ 0 1 84 3 H«5#*R 1 3 5ii. TD-fe ■y-tf 1 0 
3 fcRltfctf, RftM 1 0 2 (cRIfC fcJfcV*. 
[0185] 7'D-fe ■jr-fr 1 0 3 S±ff-WI^g 1 0 4 1 

nBKcJGHra 1 2 2 a*-* fci^t^s*\ mmm 
mm i o 4 1 mm<k$M$m 1 2 2 «jM*fc l t t a 

[0186] ( * 9 crmmmm ) ^sotewjawi . 

[0187] &fift$| 7 TttC C D<?)C M D4H8¥tiH£ 
ffi?'$> Ox CM D JWM^Stt W?fr -5 T V ">3t . 4 

[oiss] (M) H28 iirtaassKaf )»«*^>*bjk 

[ 0 1 8 9 ] HI 7 fcSiiap^trM ttti!ttHH&«»«-r 

6 * 

[0190] *7«5ltt^MWTl*«3*rtV>fcAG 
CEI»14 5, 8*9 12 3. «0W«¥ia:12 4(i, ff 

[0191] fflUlfi^K 1 4 2 tt„ 1 MEB#<9C C D 1 0 
9tt5^fM-^<7j^ffi^aiL, Wm%. \ 2 1 Sr^LT 

c c DimKmim® 1 1 2 tcawr*-* , c c dskikhn 

*W 1 1 2ti, CCD 1 09 ^^t^TC^/dl 
c m Dims^cffi * /^.Xjfc&'tmS iX, C 
CD1 0 9fWE3E«BnB (ttfcfflUWBB) ciwultcc 
d 1 0 QtefWSft^ftwWAtatfrf-s. 

[0192] (flsffl ) a.— 9*-»±, F Iffl##S 1 3 
5 fcflMW*W;t«r*~- Kfl»*>f •y^2r*£-fW> Z\ 4: 
£ J: 0 . JMfcve- F < F ) i'MiK 

■f& . ffilfi^il^ffi l 2 2 A*»6lis jWRSiufc*- 
HK»JCLt:DDR7 4 fl^MMM* 1 3 HZ&*) Hl£7 

1 2 9»f^t. ^-FizttmLrmmy&mm 

7 ■ill-? 1 2 9%itLXv4 htfJ Fl 1 SOttMlffiA 

mix. &t*mm£mm&mmMztiz . mn 

ifcftWSS 1 2 2 A tzim 0 (i § ftT v «fc nfc . 



«1 0 2^t^^B8W§n«»g8TOS!B«tt--^Ti(!) 
[0193] &tttUt*»*>, KI*tAflPHiKR 

(#s *, it) , «aa*SB-m«4«i«i*a* 
c?) j: o tzwmtit c c d i o 9 t-Mft Lfcmmm^m 
mmmk 1 1 4 Mz\-n%ti%> . <moa#fi 1 1 4 

At'li, CCDl 0 9*»feOffl^J«*6**KISil, 

[0194] £>&BJ1I> 3 mtf^tzWM-W (&#«) £ 
CCDl 09Xmm-f&t, CCD l 0 9<7>CMDftMS 
#fciBtT: S/N(i22) WJJiTJffi (112 3 ) ^# 
i»Jl* . tl^Wi 1 4 2 X- 1 BB»<0C C D 1 0 9 US* 
a9<0¥^rtfc&%ffi$tl«lfP¥S 1 2 1 LT C C D 
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